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Experimental 

Crystal data 

[CrCl2(C2H60S)4]ClC2H60S 
M, = 548.99 
Triclinic, PI 
a = 9.4521 (2) A 
b = 11.0048 (3) A 
c = 12.9761 (2) A 
a = 100.501 (2)° 
= 109.007 (1)° 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 

(DENZO and SCALEPACK; 

Otwinowski & Minor, 1997) 
= 0.790, r„„^ = 0.790 

Refinement 

R[F^ > 2a(F^)] = 0.051 

wR{F^) = 0.138 

5 = 1.11 

5946 reflections 

263 parameters 



Y = 98.427 (1)° 

V = 1223.62 (5) A' 
Z = 2 

Mo Ka radiation 
fi = 1.24 mm"' 
T= 150 K 

0.20 X 0.20 X 0.20 mm 



8105 measured reflections 
5946 independent reflections 
4673 reflections with / > 2o-(/) 
Ri„, = 0.028 



104 restraints 

H-atom parameters constrained 
Ap„„ = 0.60 e A"' 
Ap„i„ = -0.78 e A"' 



Key indicators: single-crystal X-ray study; T 
disorder in solvent or counterion; R factor = 
parameter ratio = 22.6. 



■- 150 K; mean o-(S-C) = 0.005 A; 
0.051; wR factor = 0.138; data-to- 



The structure of the title compound, [CrCl2(C2H60S)4]Cl- 
C2HgOS, consists of a Cr'" ion coordinated by four O atoms of 
dimethyl sulfoxide (DMSO) ligands and two chloride ions in 
cis positions, forming a distorted CrCl204 octahedron. An 
isolated CP counter-anion and a positionally disordered 
DMSO molecule [occupancy ratio 0.654 (4):0.346 (4)] are also 
present. In the structure, the complex cations interact with the 
CP counter-anions and the DMSO solvent molecules via 
weak C— H- ■ CI and C— H- ■ -O interactions, forming a three- 
dimensional network. 

Related literature 

For details of the synthetic procedure, see: Pedersen (1970). 
For background to DMSO as a ligand, see: Boschmann & 
WoUaston (1982). 
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Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 




D-H 


H- ■ A 


D-A 


D-H- - A 


Cl-HIB- 


■CB 


0.98 


2.78 


3.682 (4) 


154 


C2-H2C- 


■05' 


0.98 


2.57 


3.529 (14) 


165 


C3-H3B- 


■C13" 


0.98 


2.83 


3.648 (5) 


142 


C4-H4B- 


■C13" 


0.98 


2.79 


3.616 (4) 


143 


C4-H4C- 


■05 


0.98 


2.43 


3.377 (13) 


162 


C8-H8C- 


■C13"' 


0.98 


2.80 


3.641 (5) 


144 


Symmetry 


codes: (i 


) -x+l.-y- 


hl,-z + l: 


(ii) -X + 2, -V - 


hl,-z + l: (iii) 



-x+l,-y,-z + l- 

Data collection: COLLECT (Nonius, 2000); cell refinement: 
SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997) and SCALEPACK. 
program(s) used to solve structure: SIR92 (Altomare et ai, 1993) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); soft- 
ware used to prepare material for pubfication: WinGX (Farrugia, 
2012) and ACD/Chemsketch (Advanced Chemistry Development, 
2008). 

The authors extend their appreciation to Cardiff University 
for supporting this research. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: WM2748). 
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Acta Cryst. (2013). E69, m395-m396 [doi:10.1107/S160053681301622X] 

cis-Dichloridotetrakis(dimethyl sulfoxide-/cO)chromium(lll) chloride dimethyl 
sulfoxide monosolvate 

Nada A. Al-Najjar^ Abdul-Razak H. Al-Sudani^ Muthana A. Shanshal, Falih H. Mousa and Benson 
M. Kariuki 

Comment 

cw-Dichloridotetrakis(dimethyl sulfoxide-KC>)chromium(III) chloride dimethyl sulfoxide monosolvate Metal adducts of 
aprotic volatile organic solvents have been extensively studied, but the potential of non- volatile aprotic solvent-metal 
adducts as precursors for useful metal complexes has not been systematically evaluated. The present results are part of a 
systematic study, including the preparation of anhydrous adducts formed between transition metals salts and non- volatile 
aprotic solvents (such as DMSO and DMF), their structure, bonding, solubility in common organic solvents, stability in 
air and the ease at which the coordinating non-volatile solvent molecules can be replaced by other organic molecules. 
DMSO is an aprotic, highly polar solvent. Its high dielectric constant makes it a good solvent for inorganic as well as 
organic compounds, and its electronic structure enables it to act as a donor molecule in the formation of coordination 
complexes with many metal salts. In addition, it can bind to the metal through either the oxygen or sulfur atoms. For 
examples, see: Boschmann & Wollaston (1982). 

The molecular units of the title compound, [CrCl2(C2H60S)4]Cl C2H6OS, (1), are shown in Fig. 1. The complex cation 
consists of a chromium(III) ion coordinated by the oxygen atoms of four DMSO molecules with Or — O distances in the 
range 1.978 (2)-1.996 (2) A and two cz5-positioned chloride ions with Cr— 01 distances of 2.3252 (10) and 2.3302 (9) A 
to complete a distorted octahedral geometry. A third and isolated chloride ion balances the charge. An additional 
uncoordinating DMSO molecule occupies a location displaying disorder with two components with occupancies of 
0.654 (4):0.346 (4). In the crystal, the methyl groups of the DMSO ligands interact with the chloride ions and solvent 
DMSO ligands via weak C — H—Cl and C — ^H- O interactions formmg a three-dimensional network (Table 1, Fig. 2). 

Experimental 

Complex (I) was prepared by the method described by Pedersen (1970), but on a smaller scale with excess DMSO and 
other volatile materials removed under dynamic vacuum at 373 K for 5h. The green solid obtained was crystallized by 
slow diffusion of methanol into a concentrated solution of the complex in DMSO to yield bright green crystals. 

Refinement 

The methyl hydrogen atoms have been refined using a riding model with idealized geometry and displacement 
parameters 1.5 times those of the carbon atoms they are bonded to, and allowed for free rotation. The uncoordinating 
DMSO molecule is disordered over two sets of sites. Refinement of the disorder (occupancy ratio 0.654 (4):0.346 (4)) 
has been performed using PART 1, PART 2 and FVAR in SHELXL (Sheldrick, 2008). Atoms in close proximity have been 
refined with identical or similar displacement parameters using SIMU and ISOR instructions in SHELXL. The methyl 
hydrogen atoms for the disordered solvent have been refined using a riding model with staggered idealized geometry and 
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displacement parameters 1.5 times those of the carbon atoms they are bonded to. 
Computing details 

Data collection: COLLECT (Nonius, 2000); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO and SCALEPACK (Otwinowski & Minor, 1997); program(s) used to solve structure: SIR92 (Altomare et al, 
1993); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: fF/«GX(Farrugia, 2012) and ACD/Chemsketch 
(Advanced Chemistry Development, 2008). 




Figure 1 

The asymmetric unit of compound (I) with atom labels and displacement ellipsoids at the 50% probability level. 
Hydrogen atoms and the minor component of the disordered DMSO solvent molecules have been omitted for clarity. 
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Figure 2 

Crystal packing in the structure of (I), with hydrogen atoms and the minor component of the disordered solvent omitted 
for clarity. 

c/s-Dichloriclotetrakis(dimethyl sulfoxide-K°0)chromium(lll) chloride dimethyl sulfoxide monosolvate 



Crystal data 

[CrCl2(C2H60S)4]ClC2H60S 

M,= 548.99 

Triclinic, PI 

fl = 9.4521 (2) A 

Z>= 11.0048 (3) A 

c= 12.9761 (2) A 

a = 100.501 (2)° 

^= 109.007(1)° 

y = 98.427 (1)° 

V= 1223.62 (5) A3 

Data collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO and phi scans 

Absorption correction: multi-scan 
{DENZO and SCALEPACK; Otwinowski & 
Minor, 1997) 



Z=2 

P(000) = 570 

Z),= 1.490 Mgm-3 

Mo Ka radiadon, 1 = 0.71073 A 

Cell parameters from 4673 reflections 

(9= 1.7-28.3° 

H = \ .24 mm"' 

T= 150K 

Irregular block, green 
0.20 X 0.20 X 0.20 mm 



8 1 05 measured reflections 
5946 independent reflections 
4673 reflections with / > 2a{]) 
Rm = 0.028 

dmnK ~ 28.3°, ^^min = 1.7° 



A = -10^12 
/ = -17^17 



0.790, 



0.790 
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Refinement 

Refinement on 
Least-squares matrix: full 
i?[P>2f7(i^)] =0.051 
wi?(F2) = 0.138 
S= 1.11 

5946 reflections 
263 parameters 
104 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted i?- factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > 2a{F^) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


^iso ' ^eq 


CI 


0.6408 (5) 


0.1645 (4) 


0.5124(3) 


0.0366 (9) 


HIA 


0.5359 


0.1255 


0.5031 


0.055* 


HIB 


0.7110 


0.1660 


0.5876 


0.055* 


HlC 


0.6712 


0.1153 


0.4555 


0.055* 


C2 


0.5764 (5) 


0.3800 (4) 


0.6014(3) 


0.0363 (9) 


H2A 


0.5719 


0.4688 


0.6039 


0.054* 


H2B 


0.6441 


0.3735 


0.6747 


0.054* 


H2C 


0.4731 


0.3296 


0.5836 


0.054* 


C3 


0.9311 (5) 


0.5941 (5) 


0.3820 (4) 


0.0614(15) 


H3A 


0.9016 


0.6516 


0.4345 


0.092* 


H3B 


1.0167 


0.6406 


0.3678 


0.092* 


H3C 


0.9627 


0.5244 


0.4146 


0.092* 


C4 


0.7279 (4) 


0.6764 (4) 


0.2262 (3) 


0.0325 (8) 


H4A 


0.6327 


0.6586 


0.1606 


0.049* 


H4B 


0.8117 


0.7244 


0.2111 


0.049* 


H4C 


0.7146 


0.7263 


0.2918 


0.049* 


C5 


0.2475 (4) 


0.4740 (3) 


0.0385 (3) 


0.0305 (7) 


H5A 


0.2489 


0.5476 


0.0945 


0.046* 


H5B 


0.1664 


0.4678 


-0.0335 


0.046* 


H5C 


0.3469 


0.4836 


0.0291 


0.046* 


C6 


0.0443 (4) 


0.3587 (4) 


0.1141 (3) 


0.0335 (8) 


H6A 


0.0164 


0.2957 


0.1526 


0.050* 


H6B 


-0.0407 


0.3499 


0.0434 


0.050* 


H6C 


0.0655 


0.4440 


0.1622 


0.050* 



Occ. (<1) 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (0.0557P)2 + 2.3503P] 

where /'=(F„2 + 2F/)/3 
(A/(t)„,, = 0.001 
AjOmax = 0.60 e 
Ap„ri„ = -0.78eA-3 
Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFc2^Vsin(2^)]-"^ 
Extinction coefficient: 0.025 (2) 
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Li 


0.2549 (5) 


A AZ7 1 0 //I \ 

—0.0618 (4) 


A A 1 f A\ 

0.0167 (4) 


A A y1 "7 /I A\ 

0.0436 (10) 




H7A 


0.2169 


-0.0017 


A AT7 A 

-0.0270 


0.065* 




H7B 


0.1832 


A AOO 1 

-0.0881 


0.0527 


A A^C* 

0.065* 




1 1 -7 ^ ' 


0.2634 


— O.iioz 


—0.0335 


0.065* 




Co 


U.430J P) 


A 1 f\r\A /'A\ 
— 0.1UU4 [h) 


A OA/IO fA\ 

u.zU4y (4) 


U.U4U1 (y) 






0.5503 


A Ci/ZO A 

— 0.0oo4 


A OT 1 A 

O.z/19 


A A/;Ask 
0.060* 




MSB 


0.4ozU 


A 1 OAA 


A 1 £ 1 1 

0.1611 


A A/CA* 

0.060* 




1 10^' 


0.36/5 


— 0.1 i Jo 


A 0 OTO 

U.zz /8 


A A^A* 






A ^omT 

u.Dzyz / (oj 


A onoo 1 /'^\ 
U.zVoVl (3) 


U.z35y / (4) 


A A1 OCO C\ 

U.Uiy5Z (15) 




Ul 


0.514/ yi) 


0.31 lo (z) 


A '50T00 /I A\ 
0.38 1 11 (19) 


A AO AC\ 

0.0Z49 (5) 




Uz 


A /C/l OA 

0.64zl) (j) 


0.4 /oz (z) 


A OAAO /'0\ 

v.lyvl (z) 


A A'2 1 1 

0.0311 (6) 




(Jj 


A T 1 CO /"5 A 

U.3j5z (j) 


A 1 /CI 1 /o\ 

O.3ol3 (z) 


U.ZU3Z5 (18) 


A AO A A f Z\ 

U.UZ44 (5) 




U4 


A /I An ii\ 


A 1 TiA 
O.lzjy (zj 


A 1 GOT 

u.iyz / (Z) 


U.U3U/ (6) 






0.64885 (9) 


0.32182 (8) 


0.49640 (7) 


A AO/1CO /'1A\ 

0.02458 (19) 






A OTT5 C /1A\ 

0. / /zj5 (10) 


A C5 0 AA /0\ 

0.53zU9 (8) 


0.Z5343 (/) 


A AOTyl /OX 
O.UZ /4 (Z) 




S3 


0.21164 (9) 


0.33420 (8) 


A AO /IT /I /T\ 

0.08474 (7) 


A A'O/ICO /I A\ 

0.02458 (19) 






0.43771 (10) 


A A 1 1 AC /0\ 

0.01195 (8) 


A 1 0 1 AA ^^^\ 

0.12109 (7) 


0.02/ / (2) 




cu 


0.75712 (10) 


A '^'^Al A /A\ 

0.22914 (9) 


A H £. £ /0\ 

0.28666 (8) 


A AO 0 Z' /'^\ 

0.0336 (2) 




Clz 


0.52160 (10) 


A '^0'7 1 A /A\ 

0.28710 (9) 


A A OAT tn\ 

0.05303 (7) 


A AOAA /0\ 

0.0309 (z) 




cy 


0.9921 (7) 


1 ATI 1 ^ iZ\ 

1.0231 (6) 


0.6406 (6) 


A A1 AO / 1 /I \ 

0.0398 (14) 


A £C A / A\ 

0.654 (4) 


HyA 


A AOO 1 

0.9881 


1 AOOO 

1.0883 


A CAOA 

0.5980 


A A^A:k 

0.060* 


A CCA f A\ 

0.654 (4) 


H9B 


1 .0624 


A AT 1 A 

0.9710 


0.6260 


A AZ'A* 

0.060* 


A /' C A / A\ 

0.654 (4) 




1 AO 0/^ 

l.Uzso 


l.OOJ / 


A TO 1 1 
U. /Zll 


A A^A* 


A CZ A f A\ 

0.654 (4) 


CiU 


U.o55U (/) 


A QOTC /^\ 

0.oZ3j yl) 


U.0883 (0) 


U.U366 (14) 


A t^ZA I A\ 

U.654 (4) 


XJ1 A 




0. /oOz 


U.O / / I 


A ACC* 


A i^ZA t A\ 

U.054 (4) 


HlOB 


A 0 A OA 

0.8980 


A OTO ^ 

0.8732 


0.7667 


0.055* 


0.654 (4) 


HIOC 


0.9314 


0.7805 


0.6712 


0.055* 


0.654 (4) 


05 


A n A / 1 T \ 

0.7674 (13) 


0.8501 (11) 


A /I 0 AA / 1 A\ 

0.4809 (10) 


A AC C /I \ 

0.055 (3) 


A nc A { A\ 

0.654 (4) 




U.oU4y3 (1 /) 


U.yz5z3 (14) 


U.5yozU (13) 


A AHA /'Z\ 

v.KJiiy (5) 


A i^ZA ( A\ 

U.654 (4) 


C9A 


0.875 (3) 


A A 1 0 

0.918 (2) 


A /'AO/' /I C\ 

0.6986 (15) 


A AA 1 /'/'\ 

0.091 (6) 


0.346 (4) 


H9A1 


A A AO O 

0.9033 


1.0102 


0.7138 


0.136* 


0.346 (4) 


HyA2 


A AC 1 C 

0.9515 


A 0000 

0.8882 


0.7538 


AIT mtt 

0.136* 


A 0 /I ^ A\ 

0.346 (4) 


XJO A 1 

riyAJ 


A nn A 1 
U. / /41 


A 0OO'7 


0. /04Z 




A 'lAfi ( A\ 

U.340 (4) 


ClOA 


0.8 Iz (2) 


A £nf\ /'o\ 

0.690 (2) 


A C AA A /I 0\ 

0.5904 (18) 


Alio /C\\ 

0.113 (9) 


A O /I ^ { A\ 

0.346 (4) 






A 

U.OZ / J 


n ^900 

U. JZUU 


n 1 70* 




HlOE 


0.7535 


0.6991 


0.6402 


0.170* 


0.346 (4) 


HIOF 


0.9055 


0.6622 


0.6272 


0.170* 


0.346 (4) 


05A 


0.723 (3) 


0.870 (3) 


0.482 (3) 


0.065 (6) 


0.346 (4) 


S5A 


0.8659 (4) 


0.8479 (4) 


0.5591 (3) 


0.0520 (11) 


0.346 (4) 


C13 


0.90410 (10) 


0.28439 (9) 


0.80708 (8) 


0.0360 (2) 




Atomic displacement parameters (A^) 






JJ22 JJ» 








CI 


0.052 (2) 


0.0291 (18) 0.0280(18) 0.0178(17) 


0.0096(17) 


0.0064 (14) 


C2 


0.050 (2) 


0.038 (2) 0.0191 (16) 0.0157 (17) 


0.0100(16) 


0.0019 (14) 


C3 


0.034 (2) 


0.077 (4) 0.058 (3) 


-0.007 (2) 


-0.008 (2) 


0.040 (3) 


C4 


0.0353 (19) 


0.0313 (18) 0.0329 (18) 0.0094 (15) 


0.0128 (16) 


0.0105 (15) 


C5 


0.0328 (18) 


0.0331 (19) 0.0272 (17) 0.0133 (15) 


0.0089(15) 


0.0101 (14) 


C6 


0.0213 (17) 


0.041 (2) 0.0347(19) 0.0072(15) 


0.0056(15) 


0.0091 (16) 
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0.0115 (y) 


A AACO /A\ 

u.ou5o (y) 


A AA/1 O /A\ 

0.0043 (y) 


U4 


A A"! C/C /I "iA 

U.U3D0 (13) 


A AOA/I /I o^ 

0.0zU4 (Iz) 


A A/IA-l /I /1\ 

0.0403 (14) 


A AAO 1 /I A\ 

0.0031 (10) 


A AO /I A /I 0\ 

0.0z44 (Iz) 


A AAAO /I A\ 

U.OOUz (lU) 


O 1 


v.uZZi (4) 


A AO/CT //I \ 
U.UZO / (4) 


A AO AC ^ A\ 

U.UzUD (4) 


A AA/1 O /O \ 
(J.UU4/ (j) 


A AAO 1 /O \ 

U.UU31 (3) 


A A A /I /C /O \ 

U.I)U4d (3) 




U.Uz4/ (4) 


U.UzoU (4) 


A f\iir\ //l^ 
U.UjjU (4) 


A AA/1 /"2\ 
U.UU4D (J) 


A Al 0^ /'2^ 

U.Ulzo (3 ) 


A AAO/1 /0^ 

U.UUo4 (3 ) 




U.(Jz44 (4) 


A AO CO //I \ 

O.OzDo (4) 


A A1AO / A\ 

0.0198 (4) 


A A AO A /0\ 
0.00/9 (3) 


A AAO O /OA 

0.003 / (3) 


A AAO C /O \ 

0.00z5 (3) 


C/l 


O.U3z4 (4) 


A AOO 1 

O.Ozzl (4) 


A A'2AA ^A\ 

0.0309 (4) 


A AA/IO /0\ 

0.004/ (3) 


A Al 01 //1\ 

U.Ulol (4) 


A AA1 C /''2\ 

0.0015 (3) 


1 


U.Uz / / (4) 


f\ r\A AO 

U.U446 (D) 


A AO A /C\ 

U.U3oU (i>) 


A A 1 AA //I \ 

u.uiyu (4) 


A Al /IC A\ 

U.U145 (4) 


A Al /1/^ /' A\ 

U.U14o (4) 




U.U3y4 (J ) 


U.Uj / / (j) 


A AOOQ 

UMZZy (4) 


A A 1 O 1 //l \ 

U.Ul / I (4) 


A Al AO 

U.UlOz (3 ) 


A AAOO 

U.WyZ (3 ) 


cy 


U.U4Z (3) 


A AOC 
U.UZD (j ) 


A A/1 0 /"/lA 

U.U4o (4) 


A AA^ /'o^ 
— U.UUi (z) 


A Al A /"2\ 

u.uiy (3) 


A AA/I /'o^ 
U.UU4 (z) 


CiU 


A AOA 

u.uzy (3) 


A A/1 /yl \ 

U.U4o (4) 


A A/1 A ^/1 ^ 

0.04y (4) 


A A 1 /I /O \ 

U.Ui4 (3) 


A AO 1 /O \ 

U.Ozi (3) 


A AOO /0\ 

O.Ozo (3) 


UD 


V.VOD ( /) 


A AC3 /C\ 
U.UD j (3) 


A AO /I /-I \ 

U.Uj4 (4) 


A AAO /-I \ 

— U.UUs (4) 


A A 1 /I /'C\ 

l).Ui4 (5) 


A AA/1 /'0\ 

0.0U4 (3) 


Isj 


u.ui/y (6) 


A A'2 1 T /OA 
(J.Uji / (6) 


A A/IAT /'0\ 

U.U4U/ (o) 


A AAOO 

u.uuyo (o) 


A Al /1A 

U.Ui4U (o) 


A A 1 /I /I 

U.U144 (0) 


C9A 


0.120(16) 


0.108(17) 


0.052 (10) 


0.057 (14) 


0.024 (10) 


0.029(11) 


ClOA 


0.079 (14) 


0.19(3) 


0.091 (15) 


0.059 (16) 


0.027 (12) 


0.058 (17) 


05A 


0.064 (12) 


0.068 (9) 


0.058 (9) 


0.032 (8) 


0.015 (8) 


0.007 (7) 


S5A 


0.048 (2) 


0.056 (2) 


0.048 (2) 


0.0241 (16) 


0.0129 (17) 


0.0019 (15) 


C13 


0.0319(5) 


0.0401 (5) 


0.0301 (4) 


0.0062 (4) 


0.0083 (4) 


0.0013 (4) 



Geometric parameters (A, °) 



CI— SI 


1.774(4) 


C8— H8B 


0.9800 


CI— HI A 


0.9800 


C8— H8C 


0.9800 


CI— HIB 


0.9800 


Crl— 02 


1.978 (2) 


CI— HlC 


0.9800 


Crl— 04 


1.983 (2) 


C2— SI 


1.776 (4) 


Crl— 01 


1.993 (2) 


C2— H2A 


0.9800 


Crl— 03 


1.996(2) 


C2— H2B 


0.9800 


Crl— CI 1 


2.3252 (10) 


C2— H2C 


0.9800 


Crl— C12 


2.3302 (9) 


C3— S2 


1.777 (4) 


01— SI 


1.536 (2) 


C3— H3A 


0.9800 


02— S2 


1.539 (3) 


C3— H3B 


0.9800 


03— S3 


1.542(2) 


C3— H3C 


0.9800 


04— S4 


1.543 (2) 


C4— S2 


1.769(4) 


C9— S5 


1.784 (6) 


C4— H4A 


0.9800 


C9— H9A 


0.9800 


C4— H4B 


0.9800 


C9— H9B 


0.9800 


C4— H4C 


0.9800 


C9— H9C 


0.9800 


C5— S3 


1.776 (4) 


CIO— S5 


1.766 (6) 


C5— H5A 


0.9800 


CIO— HlOA 


0.9800 


C5— H5B 


0.9800 


CIO— HlOB 


0.9800 


C5— H5C 


0.9800 


CIO— HIOC 


0.9800 


C6— S3 


1.789(4) 


05— S5 


1.494 (12) 


C6— H6A 


0.9800 


C9A— S5A 


1.803 (18) 


C6— H6B 


0.9800 


C9A— H9A1 


0.9800 


C6— H6C 


0.9800 


C9A— H9A2 


0.9800 


C7— S4 


1.773 (4) 


C9A— H9A3 


0.9800 
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C7— H7A 


0.9800 


ClOA— S5A 


1.89 (2) 


C7— H7B 


0.9800 


ClOA— HIOD 


0.9800 


C7— H7C 


0.9800 


ClOA— HI OE 


0.9800 


C8— S4 


1.780(4) 


ClOA— HIOF 


0.9800 


C8— H8A 


0.9800 


05A— S5A 


1.48 (2) 


SI— CI— HIA 


109.5 


04— Crl— CU 


92.15 (8) 


SI— CI— HIB 


109.5 


Ol— Crl— Cll 


93.27 (7) 


HIA— CI— HIB 


109.5 


03— Crl— Cll 


176.17 (7) 


SI— CI— HlC 


109.5 


02— Crl— C12 


93.13 (8) 


HIA— CI— HlC 


109.5 


04— Crl— C12 


91.89 (8) 


HIB— CI— HlC 


109.5 


Ol— Crl— C12 


174.31 (7) 


SI— C2— H2A 


109.5 


03— Crl— C12 


91.44 (7) 


SI— C2— H2B 


109.5 


Cll— Crl— C12 


92.34 (4) 


H2A— C2— H2B 


109.5 


SI— 01— Crl 


125.43 (14) 


SI— C2— H2C 


109.5 


S2— 02— Crl 


123.43 (15) 


H2A— C2— H2C 


109.5 


S3— 03— Crl 


123.90 (13) 


H2B— C2— H2C 


109.5 


S4— 04— Crl 


122.32 (14) 


S2— C3— H3A 


109.5 


01— SI— CI 


105.38 (16) 


S2— C3— H3B 


109.5 


Ol— SI— C2 


102.39 (16) 


H3A— C3— H3B 


109.5 


CI— SI— C2 


98.3 (2) 


S2— C3— H3C 


109.5 


02— S2— C4 


102.63 (17) 


H3A— C3— H3C 


109.5 


02— S2— C3 


103.7 (2) 


H3B— C3— H3C 


109.5 


C4 — S2— C3 


98.8 (2) 


S2— C4— H4A 


109.5 


03— S3— C5 


104.49 (15) 


S2— C4— H4B 


109.5 


03— S3— C6 


102.73 (15) 


H4A— C4— H4B 


109.5 


C5— S3— C6 


97.85 (18) 


S2— C4— H4C 


109.5 


04— S4— C7 


102.81 (18) 


H4A— C4— H4C 


109.5 


04— S4— C8 


103.36(17) 


H4B— C4— H4C 


109.5 


C7— S4— C8 


99.6 (2) 


S3— C5— H5A 


109.5 


S5— C9— H9A 


109.5 


S3— C5— H5B 


109.5 


S5— C9— H9B 


109.5 


H5A— C5— H5B 


109.5 


H9A— C9— H9B 


109.5 


S3— C5— H5C 


109.5 


S5— C9— H9C 


109.5 


H5A— C5— H5C 


109.5 


H9A— C9— H9C 


109.5 


H5B— C5— H5C 


109.5 


H9B— C9— H9C 


109.5 


S3— C6— H6A 


109.5 


S5— CIO— HI OA 


109.5 


S3— C6— H6B 


109.5 


S5— CIO— HI OB 


109.5 


H6A— C6— H6B 


109.5 


HlOA— CIO— HlOB 


109.5 


S3— C6— H6C 


109.5 


S5— CIO— HIOC 


109.5 


H6A— C6— H6C 


109.5 


HlOA— CIO— H IOC 


109.5 


H6B— C6— H6C 


109.5 


HlOB— CIO— HIOC 


109.5 


S4— C7— H7A 


109.5 


05— S5— CIO 


107.4 (5) 


S4— C7— H7B 


109.5 


05— S5— C9 


106.6 (5) 


H7A C7 H7B 


109.5 


CIO S5 C9 


97 0 (3^ 


S4— C7— H7C 


109.5 


S5A— C9A— H9A1 


109.5 


H7A— C7— H7C 


109.5 


S5A— C9A— H9A2 


109.5 


H7B— C7— H7C 


109.5 


H9A1— C9A— H9A2 


109.5 


S4— C8— H8A 


109.5 


S5A— C9A— H9A3 


109.5 



Acta Cryst. (2013). E69, m395-m396 



sup-7 



supplementary materials 



S4 — C8 — H8B 


109.5 


TTrt A 1 r~^C\ A TTrt A T 

H9 A 1 — C 9 A — H9 A3 




109.5 


H8A — C8 — ^H8B 


109.5 


H9A2 — C9A — H9A3 




109.5 


S4 — C8 — ^H8C 


109.5 


0 ^ A 1 rt A TT1 AT^ 

S5A — ClOA — ^HIOD 




109.5 


TTO A rf~^0 TTO/~1 

H8A — C8 — ^H8C 


1 Art c 

109.5 


CS C K rt A TT1 fWl 

S5A — ClOA — ^HlOE 




1 rtrt c 

109.5 


TTOT^ /~^0 TTO/~" 

H8B — C8 — H8C 


109.5 


TT 1 /~\"r~\ /~i 1 rt A T T 1 rtT^ 

HIOD — ClOA — HlOE 




109.5 


02 — Crl — 04 


173.67 (10) 


S5A — ClOA — HI OF 




109.5 


KJZ, i KJ 1 




rl i \}\J — \^ 1 U/\ — rl i \}r 




1 no ^ 


04— Crl— 01 


86.93 (10) 


HlOE— ClOA— HIOF 




109.5 


02— Crl— 03 


87.72 (10) 


05A— S5A— C9A 




105.5 (13) 


04— Crl— 03 


88.30 (10) 


05A— S5A— ClOA 




106.5 (14) 


01— Crl— 03 


82.96 (9) 


C9A— S5A— ClOA 




85.9 (8) 


02— Crl— CU 


91.50 (8) 








Hydrogen-bond geometry (A, °) 


D—H-A 


£)— H 


H-v4 


D-A 


D—Vi-A 


CI— Hlfi"C13 


0.98 


2.78 


3.682 (4) 


154 


C2— H2C-05' 


0.98 


2.57 


3.529 (14) 


165 


C3— H3S-C13" 


0.98 


2.83 


3.648 (5) 


142 


C4— H45-C13" 


0.98 


2.79 


3.616 (4) 


143 


C4— H4C-05 


0.98 


2.43 


3.377(13) 


162 


C8— H8C-C13*" 


0.98 


2.80 


3.641 (5) 


144 



Symmetry codes: (i) -xf 1, -y^-\, -z+1; (ii) -xf2, -jH-1, -z+1; (iii) -y, -z+1. 
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